Numerous diseases are induced by free radicals via lipid peroxidation, protein peroxidation and DNA damage. It has been known that a variety of plant extracts have antioxidant activity to scavenge free radicals. Campomanesia adamantium (Myrtaceae) is a small tree with edible fruit, commonly known as "guavira" or "guabiroba-branca" that has been used in popular medicine as depurative anti-diarrhoeic, antiinflammatory, anti-rheumatic and to liver diseases. In this study, the antiradical activities of ethanol crude extract of the leaves from C. adamantium and the ethyl acetate and butanol fractions obtained by partition, were determined using DPPH (2,2-Diphenyl-1-picrylhydrazyl radical) and ORAC-FL (Oxygen Radical Absorbance Capacity) assays. The total phenol content in the samples was estimated by Folin Ciocalteau method (FCR). In an initial evaluation the ethanolic extract and the fractions ethyl acetate and butanol have shown levels of phenolic compounds between 15-74 mg GAE/g in FCR assay, showed DPPH free-radical scavenging activity with SC 50 in the range of 7.77-13.35 µg/mL and demonstrated antioxidant capacity between 2648-3502 µmol TE/g of extract and fractions in the ORAC-FL assay. HPLC-DAD and ESI-MS analysis revealed were that the extract of the leaves of C. adamantium studied appears to contain flavonoids as major constituents, including isoquercetrin and quercetin that exhibit proven antioxidant activity.
The organic and inorganic molecules and atoms that contain one or more unpaired electrons, with independent existence, can be classified as free radicals [1] . Free radicals are responsible for lipid peroxydation occurred during production and storage of nutrients [2] , and are directly involved in some cancers, cardiovascular disorders, diabetes [3] , Alzheimer's disease, atherosclerosis and others human pathologies [4] . The radicals O 2 • and their reduction products, H 2 O 2 , and especially the radical OH•, are some of those responsible for cell damage by promoting lipid peroxidation, with damage to mitochondria, lysosomes and cell membrane itself, leading to cell death. In animal, different biochemical routes involve free radicals formation, but in these cases defense mechanisms against the oxidative process propagation are also involved. These mechanisms do not show a constant efficacy [3] . However, exogenous antioxidant compounds act as an auxiliary function in this defense processes. Antioxidants block the free radicals formation through different ways and establish important control function in some oxidative stress diseases [4] and in food conservation [5] . Thus, new natural antioxidants, mainly those isolated from medicinal plants, acquire great pharmacological importance and the research on these classes of compounds has been increased in the last years [6] [7] [8] .
The genus Campomanesia (Myrtaceae) comprises around 30 species of shrubs or small trees, aromatic, distributed mainly in tropical and subtropical South America [9] . Most species produce edible fruits that are widely used to make liqueur, juices and jellies [10] . Several species are considered medicinal and have been used in folk medicine mainly against digestive problems and diarrhea [11] . Campomanesia adamantium Camb. is a small tree, known as "guavira" or "guabiroba-branca", largely spread in Brazil. It can be found growing wild in the Midwest, Southeast and South regions of Brazil, and frequently is cultivated in home gardens for its fruits [12] . Its leaves and fruits have been used against rheumatism, liver and urinary diseases [13] . Previous phytochemical studies in Campomanesia have reported the identification of quercetin, myricetin and rutin in C. xanthocarpa [14] and β-triketone type compounds, named champanones in C. lineatifolia [15] . Recently it was reported the isolation of Pascoal et al.
flavonoids in C. adamantium [16, 17] as well as the antioxidant activity of extracts and fractions [17, 18] . However, these studies were carried on specimens growing in Midwest region that can have a chemical profile different from those growing in other regions of country. These facts prompted us to investigate the antioxidant capacity of the ethanolic extract and fractions of C. adamantium from South region of Brazil and, characterize the major constituents responsible for antioxidant activity.
The samples analyzed in the present study showed a total phenol content in the range of 15.78 -74.83 mg GAE/g extract ( Table 1 ). Phenolic compounds are recognized as one of most important class responsible for antioxidant capacity in plants [19] .
Ethanol extract, ethyl acetate and butanol fractions exhibited antioxidant activity concentration-dependent in DPPH assays, with SC 50 varying from 7.77 to 13.35 µg/mL. The highest antioxidant activity was exhibited by butanol fraction. In ORAC-FL kinetic assay, based on hydrogen transfer mechanism, the extracts showed antioxidant capacity between 2648 and 3502 µM of TROLOX equivalent per gram of extract (Table 1) In comparison with previous studies [16, 18] , our extracts and fractions showed higher antioxidant activity and there were chemical differences between C. adamantium leaves analyzed in this study of South region of Brazil and C. adamantium growing in Midwest region of Brazil [16] [17] [18] . The chalcones were previously reported in C. adamantium growing in Midwest region of Brazil [16] , while the flavonols isoquercetrin, myricetin, quercitrin and quercetin are being reported for the first time in this plant. Myricetin had been already identified in C. xanthocarpa [14] . The ESI-MS technique has been applied in the analyze of several complex matrix, such as wine, oil, beer and extracts from natural sources. In this study, the samples presented high content of phenolic compounds and were analyzed by ESI (-)-MS [20] [21] . The analysis by ESI(-)-MS showed that major constituents in the samples of C. adamantium leaves, including the crude ethanol extract and TLC yellow spot sample, were coincided with the mass of the chalcones 2',4'-dihydroxy-6'-methoxychalcone, 2',4'-dihydroxy-5'-methyl-6'-methoxychalcone and, 2',4'-dihydroxy-3',5'-dimethyl-6'-methoxychalcone together with the flavonols isoquercitrin, quercitrin, quercetin, and myricetin (Table 2, Figure 1 ). Structural analysis of single ions in the mass spectra from extract and fractions were performed by ESI-MS/MS. The compounds were identified by comparison of their ESI-MS/MS fragmentation spectra with fragmentation spectra of the authentic standard samples (compounds 1, 5, 6 and 7) and with literature data [21] .
To confirm the presence of the flavonoid isoquercitrin were made the HPLC-UV/DAD analysis of standard isoquercitrin and of the crude extract. We noted the formation of a peak with a retention time coincident with the same pattern and absorption peaks. Furthermore, the identity of major constituent isoquercitrin was also confirmed through co-elution with authentic standard sample. These results are enough to confirm that one of the major constituents and the responsible for antioxidant activity is the flavonoid isoquercitrin, since that the same mass was also found in the analysis of TLC spot yellow sample that was reveled with solution of DPPH.
Thus, the results of the present study suggest that the antioxidant capacity of C. adamantium is correlated to the content of flavonoids, including isoquercitrin, which is present in the crude ethanolic extract and TLC spot yellow sample. Moreover, this activity presents a positive correlation with the total phenolic soluble content measured by FCR assay. However, further investigations are necessary to confirm if this plant and its constituents represent a source of powerful antioxidant products useful in vivo. 
Experimental

Extracts preparation:
The powder was subjected to the process of maceration with ethanol at a ratio of powder / solvent of 1:5 (weight / volume). The ethanolic crude extract was suspended in methanol/water (9:1, v/v) and fractionated by liquid-liquid extraction with hexane and ethyl acetate. The hydroalcoholic phase remaining was partitioned with n-butanol and water to afford an nbutanol-soluble portion. This procedure yielded the fractions of hexane (Hex), ethyl acetate (EtOAc) and butanol (BuOH). 
Radical scavenging activity by DPPH assay:
The antiradical activity of extract and fractions of EtOAc and BuOH were determined using the stable 2,2-diphenyl-1picrylhydrazyl radical (DPPH) [22] . Fifty microliters of a 250 μM DPPH solution in ethanol was added to a range of solutions of different concentrations (seven serial 3-fold dilutions to give a final range of 100 to 1.6 μg mL -1 ) of extracts to be tested in ethanol (10μL). Absorbance at 517 nm was determined 20 min after the addition of each of the compounds tested, and the percentage of activity was calculated. Quercetin and Trolox were used as positive controls. The antioxidant activity was expressed as the SC 50 value in μg mL -1 . All samples were tested in triplicate.
Evaluation of antioxidant capacity by ORAC assay:
The antioxidant capacity of the ethanolic extract and AcOEt and BuOH fractions were assessed through the oxygen radical absorbance capacity (ORAC) [23] . In this assay, measures the antioxidant scavenging activity against peroxyl radicals using fluorescein as the fluorescent probe. ORAC assays were carried out on a Synergy-2 multidetection microplate reader system. The temperature of the incubator was set at 37 °C. The data were expressed as micromoles of Trolox equivalents (TE) per gram of extract or fraction on dry basis (μmol of TE/g) and as relative Trolox equivalent for pure compounds. The analyses were performed in triplicate.
Quantitative determination of total soluble phenols:
The dried ethanolic extract and its EtOAc and BuOH fractions, dissolved in ethanol, were analyzed for their total soluble phenolic content according to the Folin-Ciocalteau colorimetric method [24] . The results were expressed as milligrams of gallic acid equivalents (GAE) per gram of extract or fraction (mg of GAE/g). The analyses were performed in triplicate.
Separation and analysis of antioxidants on thin layer chromatography:
The sample was applied on TLC and eluted with BAW (butanol: acetic acid: water), after that we sprayed with a solution 500 µg/mL of DPPH in ethanol. After solvent evaporation (about 5 minutes), the potential anti-free radical was verified by the appearance of yellow spots on violet background, according to the described in the literature [25] . The yellow spot was scraped, dissolved in methanol, filtered and this was called TLC yellow spot sample.
HPLC-UV/DAD/ESI-MS profile:
The TLC yellow spot sample, crude extracts and fractions of C. adamantium leaves were diluted in a solution containing 50% (v/v) methanol (chromatographic grade), 50% (v/v) deionized water and, 0.5% of ammonium hydroxide (Merck, Darmstadt, Germany). In the fingerprinting ESI-MS analysis, the general conditions were: source temperature of 100 o C, capillary voltage of 3.0 kV and cone voltage of 30 V. For measurements were performed according to the described in the literature [20, 21] . Structural analysis of single ions in the mass spectra from extract and fractions were performed by ESI-MS/MS. The ion with the m/z of interest was selected and submitted to 25 (acetonitrile) and solvent B (water/acetic acid, 99:1, v/v, pH 2.88) as follows: 15% A (15 min), 15-40% A (5 min), 40-60% A (5 min), 60-100% A (5 min), 100-15% A (5 min), 15% A (5 min). The analyses were carried out in triplicate at a flow rate of 0.8 mL/ min and an injection volume of 20 μL. UV-DAD detector was set to record between 200 and 600 nm, and the UV chromatograms were measured at 254 and 350 nm. The samples were crude extract and isoquercitrin standard sample at 1mg/mL. 
